Evangelical legends about «walking on waters» though they are apparently a fruit of imagination, can have a natural physical substantiation. Change of weight of accelerated moving bodies, confirmed with laboratory measurements of temperature dependence of body weight, in combination with an assumption of non-stationary character of the gravitational field of the Earth, directly leads to the conclusion regarding an opportunity of appreciable artificial change of body weight. The simple phenomenological model is described, according to which at the certain phase ratio of vertical oscillations of a trial body and small (with a relative level of amplitude equal to the tenth -100-th fractions of per cent) own periodic fluctuations of normal acceleration of free falling (AFF) there are possible both a significant increase and a reduction of average weight of such a body. It is shown that at frequencies of the vertical fluctuations essentially exceeding frequency of own fluctuations of AFF the effect of reduction of average body weight prevails. Results of an experiment with "instant" measurements of acceleration of free falling of a mechanical rotor with horizontal axis of rotations which have confirmed the periodic changes of rotor AFF followed from the specified model are given. A good outlook for development of physics of gravitation and development of new principles of movement, set-up of precision experiments with weighing of bodies moving with acceleration, including those oscillating vertically along trial bodies, is noted.
NOMENCLATURE
and at constant
From 3, it follows that at c p A A , the average acceleration of free falling of mechanical oscillator, for example, a rotor with a horizontal axis of rotation, is less than value 0 g of normal acceleration of the gravity force. The reduction, averaged on several series of the measurements of the apparent weight of a rotor with horizontal axis, was observed in experiment [4] , by results of which for the material of a rotor (stainless steel) it is possible to approximately estimate the order of value of difference 
TEMPERATURE DEPENDENCE OF WEIGHT OF BODIES
If to examine, as the considered above test body, a microparticle of a solid state body linked by elastic forces of inter-atomic interaction with other similar particles, then formulas 1-3 allow to explain the influence of temperature on acceleration of free falling (weight) of such a body. The problem of influence of bodies' temperature on the force of their gravitational interaction has been discussed since long ago and the first precision experiments in this field were already carried out at the beginning of the XXth century [6] . The next stage of experimental studies of the said specified problem fell to the beginning of the current millenium when in Russia there were published the results of laboratory measurements of temperature dependence of weight of metal bars, indicating an appreciable negative temperature dependence of the gravitation forces [2, 7, 8] , recently these results were confirmed in works of Chinese scientists [9] . The physical substantiation of relatively strong influence of temperature on force of gravitation consists in deep interrelation of electromagnetic and gravitational interactions, and their dependence on the accelerated movement of the microparticles forming a massive body, with intensity growing with growth of temperature [1, 3] . In experiments [7, 9] , the weighed samples were heated up to comparatively high temperatures -from ten degrees up to hundreds. A possible, in such conditions, influence on results of measurements of the thermal air convection, the change of temperature of the scales mechanism, the thermal change of residual magnetization and adsorption of moisture on the surface of samples, and so on -naturally caused caution and even mistrust in estimations of the obtained results. Meanwhile, the results of weighing the heated metal samples were obtained at high enough levels of an effective signal to noise ratio, with the careful account for the influence of the mentioned factors. In the described experiment, there was carried out the weighing of samples of PZT-piezoelectric ceramics, whose temperature increased by near 2 0 in respect to the normal room temperature (24 0 ). In so doing, the influence of temperature factors on accuracy of measurements of weight of samples was reduced to a minimum. The design of the weighed container is shown in Fig. 1 . The container was placed in the closed box of analytical scales, the high-frequency electric signal was fed to electrodes of piezoelectric ceramics by means of elastic copper conductors 85 m in diameter and 150 mm in length. The weighed sample is made in form of three "piles" ("sandwiches") of parallelconnected piezoelectric ceramic rings, 5 rings in each "pile", fixed on the massive brass base; the external diameter of rings is 22 mm , the internal diameter is 16 mm , height is 6 mm ; the full weight of 15 rings is equal to 112.9 g . In parallel to the power supply terminals of piezoelectric ceramics, there was connected the variable inductance for adjustment of resonance frequency of the supplied signal equal to 389 kHz , which allows to achieve the most effective heating of samples; the amplitude of the resonance signal is equal to 40 V . The readout of scales was carried out by the elongation method with the period of scale beam oscillations equal to 19.7 s . At full weight of the container equal to about 470 g , the error in reading out the changes of weight in time did not exceed 30 mcg .
An example of typical experimental time dependence of the container weight change is shown in Fig. 2 . 
is equal to
In [3, 7] it is shown, that, in classical approximation,
where v -velocity of a sound in a sample, -density of a material. Experimental values of [7] and calculated sizes of factor ~ are given in the Table. Their magnitudes normalized on the maximal value (for duralumin) are shown in the Fig. 4 . Let's note that close conformity of measurement results is realized with essentially different dimensions and configurations of the samples and containers which were used. The satisfactory conformity of calculated and experimental data proves the correctness of physical preconditions put in a basis of elementary classical model of temperature dependence of weight [2, 7] . It is necessary to note, that outside of classic approximation 6, by near to absolute zero temperatures of a weighed sample, the temperature dependence of weight of bodies, apparently, has other character and is not so strongly expressed, as at normal temperatures [10] . So, the laboratory experimental data, obtained in heating of piezoelectric ceramic samples for near 2 0 , confirm the negative temperature dependence of such sample weights. These data will essentially agree with high-temperature measurements of weight of non-magnetic metal bars.
WEIGHT OF OSCILLATOR IN A VARIABLE FIELD OF GRAVITATION
The considered above elementary model can be formally generalized, having introduced the time variable ) ( 0 t g value of normal acceleration of the gravity. Modern ballistic gravimeters provide the precision measurements of absolute values of 0 g , thus the best results have been obtained in statistical processing of the thousands of the given selected measurements of acceleration of free falling (AFF) and long access times of measurements (from seconds to days) [11, 12] 
The relative change of AFF of the oscillator, in view of 2, shall be presented as 
99999
. 0 is assumed. The given calculated dependences show that even at small, with relative value of about the 100-th fractions of percent, amplitudes of fluctuations in value of normal acceleration of the gravity of the Earth, the weight of mechanical oscillator can be changed appreciably.
At frequencies of oscillations, with an order of the frequency of own fluctuations of AFF, in area 1 x , the weight of oscillator is periodically changes with frequency, with sign and values of such changes essentially depending on a difference of phases of oscillations and AFF (Fig. 5. ) . At high ( 1 x ) frequencies of oscillator, the monotonous dependence of average weight of oscillator on frequency of its fluctuations is taking place, with influence of phase being insignificant (Fig. 6. b) . Such reduction of weight of oscillator at high frequencies of fluctuations will agree with temperature dependence of weight of bodies as the frequencies of thermal fluctuations of microparticles of solid state bodies are rather high and lie in the field of the hypersound [13] .
EXPERIMENTAL DEPENDENCE OF ACCELERATION OF FREE FALLING ROTOR
Experimental check of the dependence of average weight of the above-considered oscillator on frequency of its fluctuations can be executed, measuring the instant values of acceleration of free falling rotor. Mechanical rotor is the system of the accelerated, moving on a circular trajectory microparticles, forming a solid state body, and linked to each other by forces of elasticity. With horizontal orientation of rotor rotation axis, the vertical component of trajectories of movement of particles of the rotor corresponds to the oscillations of such particles considered in item 3. Measurements of instant values of free falling acceleration of the closed container with the rotor of vacuum mechanical gyroscope fixed inside are described in [14, 15] . The rotor (mass is 250 g ) gathered momentum up to the maximal frequency 400 Hz , then during the run out time (about 22 min ) its frequency smoothly decreased, the container was periodically dropped down, and by method of falling scale, the instant values of acceleration of free falling of the container were measured. The example the frequency dependence of change of acceleration of free falling container with a rotor fixed inside it, and with horizontally positioned axis of rotor is shown in Fig. 7 . ) and following the suggested model, there is observed a monotonous frequency dependence of change g of average value of acceleration of free falling oscillator, with sign g beingis directly determined by the difference of phases of fluctuations AFF and oscillator (Fig. 5.b, Fig. 6. ) . Within the limits of applicability of formulas 7,11 there are possible both substantial growth and reduction of the average gravity working on mechanical oscillator on the part of the variable gravitational field of the Earth. Let's note that the independent measurements of highfrequency, in the range of hundreds -thousands of Hz , spectra of fluctuations of acceleration of the gravity of the Earth, executed, for example, with use of superconducting gravimeters, will allow to define modes of the matched fluctuations of oscillator at which the changes of its average weight can essentially surpass the ones described by formulas 7-11. The above-given estimations have the selective, illustrative character. Nevertheless, the considered simple phenomenological model finely explains the experimental dependences and agrees with the known data of measurements of weight of accelerated moving test bodies. Experimental researches into free falling mechanical oscillators (rotors, vibrators) will allow to bring the necessary specifications into the offered models, to determine the borders of their applicability, and to prove more strictly the size parameters introduced into these models. Such researches will promote obtaining the new data on dynamic characteristics and specific features of the gravitational field of the Earth.
CONCLUSION
The considered above model does not contradict to the known experiments for exact measurements of masse and weight of bodies, and explains the influence of temperature and accelerated (oscillatory or rotary) movements of a body on its average weight. The experimental researches of gravitational analogies of the electro-dynamic phenomena should promote the active development of both physics of gravitation and its applications in metrology of weight and gravimetry. In the immediate prospects, the following directions of researches into features of gravitational interaction of accelerated moving bodies seem to be expedient. First, the researches into temperature dependence of weight of bodies of various physical and chemical structures, conducted in the wide range of absolute temperatures of test bodies. Second, the exact measurements of weight of bodies in a condition of oscillatory and rotary movements, and also in shock mechanical experiments. Third, the experimental researches into high-frequency ranges up to several hundreds -thousands Hz , spectra of fluctuations of normal acceleration of the gravity of the Earth.
The experimental results obtained during such researches will allow to specify and improve the phenomenological models in the description of the "non-classical" gravitational phenomena, breaking the frameworks of the simple Newton approximation, and probably to specify the ways of their effective practical applications.
